12 United States Patent

Awoniyi-Oter1 et al.

USO011558793B2

US 11,558,793 B2
Jan. 17, 2023

(10) Patent No.:
45) Date of Patent:

(54)

(71)

(72)

(73)

(%)

(21)
(22)

(65)

(60)

(1)

(52)

(58)

TECHNIQUES FOR PERFORMING
CONDITIONAL HANDOVER IN WIRELLESS
COMMUNICATIONS

Applicant: QUALCOMM Incorporated, San
Diego, CA (US)

Inventors: Olufunmilola Omolade Awoniyi-Oteri,

San Diego, CA (US); Tao Luo, San
Diego, CA (US); Yan Zhou, San Diego,
CA (US); Wooseok Nam, San Diego,
CA (US); Hung Dinh Ly, San Diego,
CA (US)

Assignee: QUALCOMM Incorporated, San

Diego, CA (US)

Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 154(b) by O days.

Notice:

Appl. No.: 17/015,961

Filed: Sep. 9, 2020

Prior Publication Data

US 2021/0076276 Al Mar. 11, 2021

Related U.S. Application Data

Provisional application No. 62/898,4635, filed on Sep.
10, 2019.

Int. CI.

HO4W 36/00 (2009.01)

U.S. CL

CPC . HO4W 36/00835 (2018.08); HO4W 36/0072

(2013.01)

Field of Classification Search
CPC HO4W 36/0083: HO4W 36/00837;: HO4W
36/08; HO4W 36/18

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

8,126,462 B2* 2/2012 Thakare ............ HO4W 36/0055
455/436
10,798,628 B2* 10/2020 Tang ............ccvvenn. HO4W 36/08
2005/0197124 Al1* 9/2005 Kang ...........cc....... HO4W 36/30
455/439

(Continued)

OTHER PUBLICATTONS

ETRI: “Conditional Make-Betfore-Break Handover,” 3GPP Dratft,
3GPP TSG-RAN WG2 Meeting #104, R2-1818046-Conditional
MBB Handover, 3rd Generation Partnership Project (3GPP), Mobile
Competence Centre, 650, Route Des Lucioles, F-06921, Sophia-
Antipolis Cedex, France, vol. RAN WG2 No. Spokane, USA, Nov.
12, 2018-Nov. 16, 2018, Nov. 12, 2018 (Nov. 12, 2018), XP051557553,

4 pages, Retrieved from the Internet: URL: http://www.3gpp.org/
fip/Meetings% SF3GPP%SFSYNC/RAN2/Docs/R2%21D1818046%

2Ezip [retrieved on Nov. 12, 2018].
(Continued)

Primary Examiner — Shantell L Heiber
(74) Attorney, Agent, or Firm — Arent Fox, LLP

(57) ABSTRACT

Aspects described herein relate to receiving, from a serving
cell, a configuration for performing conditional handover to
one or more target cells, establishing, based on detecting a
condition from the configuration, a connection with a target
cell for performing handover to the target cell, and trans-
mitting, based on establishing the connection with the target
cell and based on determining that the conditional handover
1s of a type where a source connection with the source cell
remains, a notification to the serving cell.

30 Claims, 7 Drawing Sheets

UE Source gNB | CTarget gNB1 | | CTarget gNB2| [ UPF AMF
600 !
— Event i
( il ragger) 1. Measurement Report Eﬁzz ;324
(low” threshold) 2. Target HO preparation {326
620 3. RRC Conn. Reconf. (Candidate {2 | arget HC preparation
“M@-Target celt info, condition for HO {“high"—
678 Threshold}, maxe-before-break-HO)
o - {2 packet data it U3: packet data >
4. JE HO Event Triggered for
candidate farget cell gNB1
b e e _ —_— -
5a. Continue data t/rx on source gNB |
G4 5b. Connect 1o target gNB1 (Sync, RACH on target celt) I
=T : 632 | |
UF maintains bofh —7 6. RRC Conn. Reconf. Complete P,
the cource and G30 CJnumE gNB cngr_recﬁm)
target connections | | release vecision
A, HO Connection Setup Comple
Tstf}p data tx/tx on source gNE 034
8 SN Status Transfer (UL
PDCP status, DL SN o use) §
N 10. RRC Reconfiguration (Rel NB tg A g
_ — — — 10, @ —~— — =
RS TTT T configuration (Release source gNB connection) "
saurce ghB 636
e 11. RRC Reconfiguration Complete— — — — — —
8. Switch U-plane
: d
o End Marker
i
9. Release Source gNB
i ;




US 11,558,793 B2
Page 2

(56)

2006/0035639 Al*

2006/0281461

2014/0219244

2015/0264665

2016/0198340

201
201
201
201
201
201

201

8/0132210
8/0323850
8/0343043

9/0174373
9/0223073
9/0253945
9/0281511

Al*

Al*

Al*

A

AN A A

1=I=

w* % ¥ %

References Cited

2/2006

12/2006

8/2014

9/2015

7/2016

5/201
11/201
11/201

6/201
7/201
8/201
9/201

O N NO D 00 00 00

U.S. PATENT DOCUMENTS

Etemad ................. HO4W 36/18
455/436
Kwun ......occevvvenenn. HO4W 28/18
455/436
Prakash .................... HO04I1. 1/00
370/331
VOS i, HO041. 5/00
370/329
Joung ............. HO4W 36/00835
370/329
Rico Alvarino ...... HO041. 5/0053
Baligh .................. HO4W 48/12
Hakola ................ H04B 7/0417
Kanazawa ........ HO4W 36/0085
Chen et al.
Paladugu .............. HO4W 76/27
Susitairval ............. HO4W 36/36

2020/0029292 Al* 1/2020 Zou ........ceevvvvvnnnn. HO4L 1/0003
2020/0092769 Al* 3/2020 Yang ................. HO4W 36/0072
2020/0336957 Al* 10/2020 Wu ................. HO4W 36/00837
2021/0153245 Al* 5/2021 Tooher ................ HO4AW 72/046

OTHER PUBLICATTIONS

International Search Report and Written Opinion—PCT/US2020/

050240—ISA/EPO—Nov. 27, 2020.

Qualcomm Incorporated: “LTE Mobility Robustness Enhancements
for DAPS eMBB HO,” 3GPP Draft, 3GPP TSG-RAN WG2 Meet-
ing #107, R2-1909844, Lte_Mobility Robustess Enhancement for
DAPS EMBB HO V1.DOCX, 3rd Generation Partnership Project
(3GPP), Mobile Competence Centre, 650, Route Des Lucioles,
F-06921, Sophia-Antipolis Cedex, France, vol. Ran WG2, No.
Prague, Czech Republic, Aug. 26, 2019-Aug. 30, 2019, Aug. 16,
2019 (Aug. 16, 2019), XP051767636, 3 pages, Retrieved from the
Internet: URL: http://www.3 gpp.org/ftp/tsg_ran/.

* cited by examiner



¥t yusuoduio)
Sulnpayos

=T e
?o o,
-
L. -
.
.
-
-

W
r

Ll
ll..-.-.ll-.

——— ———— — ——— —
— e
ma npn TR :....._._.._..._....__....l._l.l_l
-—
e,
-

——
l__.-._......lf.l.
-
-
-

US 11,558,793 B2

-

-~

&

y—

>

W

=

72

e 7¥7 Juduoduwio))
= suneduUNWWo)) m m
S “ :
~ 4% B 4%
y— 3 i
= 0VC WRpPOIN : :
~ » INan

961
S J9Y)
SNIAIS 1 061 1o
L61 JO& €61

U.S. Patent

001



U.S. Patent Jan. 17, 2023 Sheet 2 of 7

—— ——
p—
—
#

#"
A
S

RF Front End
LNAC(s) Switch
203 290 292
Y Transceiver
‘ Switch Filter(s) Receiver 206

ala 296

Transmitter
208
PA(s) Switch R
298 292

244

244

Modem 240 '

F1G. 2

244

244

US 11,558,793 B2

Memory 216

Application(s)
275

244

Processor(s) 212
Communicating

Component 242

Handover
Component 252

Handover
Notifying
Component 254



U.S. Patent Jan. 17, 2023 Sheet 3 of 7 US 11,558,793 B2

10&((

)

S vl
——
b
S
A
#
-
e
’
.ﬂ'
AR -
A

RF Front End 388 344
365 390 392 Application(s)

375
Receiver 306
344

Transmitter
308

_- ” U3 Processor(s) 312
PA(s) Switch )
398 392 Scheduling
Component 342
344
344 "
|

Modem 340

344

Notification
Processing
Component 354

L
[
|

! |
L

F1G. 3



U.S. Patent Jan. 17,2023 Sheet 4 of 7 US 11,558,793 B2

400
o~

Receive, from a source cell, one or more 402

configurations tor performing conditional
handover to one or more target cells

Establish, based on detecting a condition
from the one or more contigurations, a
connection with the target cell

404

Transmit, based on establishing the 406
connection with the target cell or based on |
determining that the conditional handover 1s

of a type where a source connection with the
source cell remains, a notification to the
source cell

| Receive, from the source cell and based on l/_jOS

the notification, one or more downlink |

communications
e e e e e | 410
| .. ) T
Receive resource scheduling based on |/|'/
l the notification | |

|

|

|

|

|

g

| ' Receive one or more beams generated

| | based on the notification I/lJ
|
|
|
|
|
|

rReceive slot aggregated communications :/:jléi

based on the notification

F1G. 4



U.S. Patent Jan. 17, 2023 Sheet 5 of 7 US 11,558,793 B2

500
P

Transmit, to a UE, one or more 202
configurations for performing conditional
handover to one or more target cells

Recelve, from the UE, a notification related 504

to establishing a connection with the target
cell

B — o .. T T T 506
Generate, based on the notification, one or L—

more downlink communications

_____________ — 1
| Generate resource scheduling based on

| the notification | |

_____________ -
[ Generate slot aggregated I/ljl2
| communications based on the |
| | notification J |
TS - - ————=——————— | 514
Generate release of resources based on |
: | the notification I/:-/
L oo o — — — — — — O W e
b o o — { mmmmmmm |
S ST
| Transmit the one or more downlink | —

communications to the UE

FIG. S



US 11,558,793 B2

I
aue|d-N Youms ‘g

aND 92103 asesjoy ‘g 9 DIA
JoyJeN pu3
iiiiii a)o|dwon) uonenbijuoos L o ———
g }o| o_ 1eINDHUOORY DHY |1 TVOERIIGE
A\ 0] UONJBUUO) 8Sea|aY
= LIOI3UU0I GND 82In0S 8SR3jaY) UoNRINDIU0IaY IYY O] — —
[99UEY OH 6

(8sn 0} NS 1@ ‘snieys 40dd
1N) JoJsues] SNEJS NS '8

™~ cND 824n0S uo XJ/x] ejep dojs) |

= Jio|dwo) dnjag uondauue) OH

o J0R193D 552973, SUOIY3UU0Y Jab.e)
.m uonoauuoo gnb aaino 0¢9 pUE S0IN0S St}
2 gje|dwo? Juooay "UUoD OHY ‘9 HOog sulgjuiew 5]

_....... - (199 180J.} U0 HOVY ‘OUAg) EZm JobJe) 0] Josuuo) qg

0 _ gqND 82In0S U0 XJ/X] BlEP 8NnUjUOY) BG

= - m— w— w— w— o— — w— — — m—— — — w— w— — w— —" — — — w— — o— v— w— — — — — w— — — — S

M, LGND 1190 18h4e) 81epipued
- 10} paJabbii] JueAg OH 3N ¥
= elep 1oy0ed en ejep 19x0ed :zn _

- (OH-¥e81q-cu0j6q-0eW ‘(Ployseiy | 8CY

A01Y,) OH 10§ UORIPUOI ‘Ojul |83 }8b0IE |~
m uojesedaid OH jeblie] -z S]epIpuB)) JU0IDY "UU0D JYY ¢ 0C9
m 979 uonetedaid OH 18b1e] 7 (pousaIy MO|)
doy Juswainses|y ‘|

- Vo o 196611} JUaN3 S
y _ CIED R o
= 4y || 4dn | [canbiebielo] [ 1 anb 1ebie) gNb 92in0g Ell



US 11,558,793 B2

Sheet 7 of 7

Jan. 17, 2023

U.S. Patent

L DIA

32INOS 108S9001 10SSA001] 1010919 JOSSA0I] mdingo
eled X1 ONWIIN XL OWIN Xd eed
¢EL 9¢L StL
Juauodwo)) uduodwo))
AJOWISIN 103201 3unedIUNWWo)) . SUIMPIYOS 1055900.1d ATowa _
8L e crL
mding JOSS3V01] 1030919 10559001d !
Bt ONIN OWIN XL |

10S8300.1 30INOS
X vIeqg
0CL

49 0€L _

POl 7S/ ¢/ Ol

00L



US 11,558,793 B2

1

TECHNIQUES FOR PERFORMING
CONDITIONAL HANDOVER IN WIRELLESS
COMMUNICATIONS

CLAIM OF PRIORITY UNDER 35 U.S.C. § 119

The present application for patent claims priority to U.S.
Provisional Patent Application No. 62/898,4635, entitled
“TECHNIQUES FOR PERFORMING CONDITIONAL
HANDOVER IN WIRELESS COMMUNICATIONS” filed
Sep. 10, 2019, which 1s assigned to the assignee hereof and
hereby expressly incorporated by reference herein for all
pUrposes.

BACKGROUND

Aspects of the present disclosure relate generally to
wireless communication systems, and more particularly, to
configuring and/or performing conditional handover among
cells.

Wireless communication systems are widely deployed to
provide various types of communication content such as
voice, video, packet data, messaging, broadcast, and so on.
These systems may be multiple-access systems capable of
supporting communication with multiple users by sharing
the available system resources (e.g., time, frequency, and
power). Examples of such multiple-access systems include
code-division multiple access (CDMA) systems, time-divi-
sion multiple access (IDMA) systems, frequency-division
multiple access (FDMA) systems, and orthogonal 1re-
quency-division multiple access (OFDMA) systems, and
single-carrier frequency division multiple access (SC-
FDMA) systems.

These multiple access technologies have been adopted in
various telecommunication standards to provide a common
protocol that enables different wireless devices to commu-
nicate on a municipal, national, regional, and even global
level. For example, a fifth generation (3G) wireless com-
munications technology (which can be referred to as SG new
radio (5G NR)) 1s envisaged to expand and support diverse
usage scenarios and applications with respect to current
mobile network generations. In an aspect, 5G communica-
tions technology can include: enhanced mobile broadband
addressing human-centric use cases for access to multimedia
content, services and data; ultra-reliable low-latency com-
munications (URLLC) with certain specifications for
latency and reliability; and massive machine type commu-
nications, which can allow a very large number of connected
devices and transmission of a relatively low volume of
non-delay-sensitive iformation.

In some wireless communication technologies, a source
cell can configure a user equipment (UE) to perform con-
ditional handover to one or more target cells. The source cell
can transmit the configuration to the UE before the handover
event, where the configuration can specily parameters for
performing the handover and one or more conditions for the
UE to detect for performing the handover. The UE can
accordingly attempt to detect the one or more conditions,
and can 1nitiate handover to the one or more corresponding
target cells, without further instruction from the source cell,
when the one or more conditions are detected.

SUMMARY

The following presents a simplified summary of one or
more aspects 1 order to provide a basic understanding of
such aspects. This summary 1s not an extensive overview of
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all contemplated aspects, and 1s intended to neither identity
key or critical elements of all aspects nor delineate the scope
of any or all aspects. Its sole purpose 1s to present some
concepts of one or more aspects 1n a simplified form as a
prelude to the more detailed description that 1s presented
later.

According to an example, a method of wireless commu-
nication 1s provided. The method includes receiving, from a
serving cell, a configuration for performing conditional
handover to one or more target cells, establishing, based on
detecting a condition from the configuration, a connection
with a target cell for performing handover to the target cell,
and transmitting, based on establishing the connection with
the target cell, a notification to the serving cell.

In another example, a method of wireless communication
1s provided that includes transmitting, to a user equipment
(UE), a configuration for performing conditional handover
to one or more target cells, and recerving, from the UE, a
notification related to the UE establishing a connection with
the target cell.

In a further example, an apparatus for wireless commu-
nication 1s provided that includes a transceiver, a memory
configured to store instructions, and one or more processors
communicatively coupled with the transceiver and the
memory. The one or more processors are configured to
execute the instructions to perform the operations of meth-
ods and examples described above and further herein. In
another aspect, an apparatus for wireless communication 1s
provided that includes means for performing the operations
of methods and examples described above and further
herein. In yet another aspect, a computer-readable medium
1s provided including code executable by one or more
processors to perform the operations of methods and
examples described above and further herein.

For example, an apparatus for wireless communication 1s
provided that includes a transceiver, a memory configured to
store 1nstructions, and one or more processors comimunica-
tively coupled with the transceiver and the memory. The one
or more processors are configured to recerve, from a source
cell, one or more configurations for performing conditional
handover to one or more target cells, wherein the one or
more configurations indicate to use a handover, establish,
based on detecting a condition from the one or more
configurations, a connection with a target cell for performing
handover to the target cell, and transmit, based on estab-
lishing the connection with the target cell and based on the
one or more configurations mdicating to use the handover, a
notification to the source cell.

In another example, an apparatus for wireless communi-
cation 1s provided that includes a transceiver, a memory
configured to store instructions, and one or more processors
communicatively coupled with the transceiver and the
memory. The one or more processors are configured to
transmit, to a UE, one or more configurations for performing
conditional handover to one or more target cells, wherein the
one or more configurations indicate to use a handover, and
recetve, from the UE, a notification related to the UE
establishing a connection with the one or more target cells.

To the accomplishment of the foregoing and related ends,
the one or more aspects comprise the features hereimafter
tully described and particularly pointed out in the claims.
The following description and the annexed drawings set
forth 1n detail certain illustrative features of the one or more
aspects. These features are indicative, however, of but a few
of the various ways i1n which the principles of various
aspects may be employed, and this description 1s intended to
include all such aspects and their equivalents.
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BRIEF DESCRIPTION OF THE

DRAWINGS

The disclosed aspects will heremnafter be described in
conjunction with the appended drawings, provided to 1llus-
trate and not to limit the disclosed aspects, wherein like
designations denote like elements, and 1n which:

FIG. 1 1llustrates an example of a wireless communication
system, 1n accordance with various aspects of the present
disclosure:

FIG. 2 1s a block diagram 1llustrating an example of a UE,
in accordance with various aspects of the present disclosure;

FI1G. 3 1s a block diagram 1llustrating an example of a base
station, 1n accordance with various aspects of the present
disclosure:

FIG. 4 1s a flow chart 1llustrating an example of a method
for transmitting a notification related to conditional han-
dover, 1n accordance with various aspects ol the present
disclosure;

FIG. 5 1s a flow chart 1llustrating an example of a method
for recerving a notification related to conditional handover,
in accordance with various aspects of the present disclosure;

FIG. 6 illustrates an example of a system for performing
conditional handover, 1n accordance with various aspects of
the present disclosure; and

FIG. 7 1s a block diagram illustrating an example of a
MIMO communication system including a base station and
a UE, i accordance with various aspects ol the present
disclosure.

DETAILED DESCRIPTION

Various aspects are now described with reference to the
drawings. In the following description, for purposes of
explanation, numerous specific details are set forth 1n order
to provide a thorough understanding of one or more aspects.
It may be evident, however, that such aspect(s) may be
practiced without these specific details.

The described features generally relate to performing
conditional handover 1n scenarios where a user equipment
(UE) handing over from a source cell to one or more target
cell may be 1n communication with both the source cell and
the one or more target cells for a period of time. For
example, 1 conditional handover, the source cell can con-
figure the UE to perform handover to one or more target cells
when one or more conditions are detected. In this regard, the
decision to perform handover, once the configuration 1is
received, can be on the UE, and thus the UE may be in
communications with both the source cell and the target cell
for at least a period of time before handover 1s completed.
This may also be so 1n cases where conditional handover 1s
used with other handover optimizations, such as make-
betore-break (MBB) handover, dynamic contention resolu-
tion scheme (DCRS) handover, etc. In MBB handover, for
example, the source cell does not release the UE resources
until the target cell indicates to the source cell that a
connection 1s established with the UE. When the UE 1s
concurrently connected to the source and target cells, 1n this
regard, overlapping transmissions from the cells may occur.
The MBB handover described herein may also be known as
a Dual Active Protocol Stack (DAPS) handover.

In examples described herein, where a UE determines that
it 1s connected with the source cell and one or more target
cells (e.g., simultaneously), the UE can transmit a notifica-
tion to the source cell, where the notification can relate to the
simultaneous connection, at the UE, with the source cell and
the one or more target cells. The notification can include one

or more of an indication of a search space configuration or
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4

resource scheduling with the one or more target cells, an
indication of one or more beams used by the one or more
target cells, a request for activation of slot aggregation at the
source cell, a request for the source cell to release resources,
and/or the like. For example, the source cell may use the
notification(s) for performing one or more functions related
to the handover, such as scheduling resources for the UE to
not collide with the search space configuration or resource
scheduling of the target cell, using one or more beams
similar to those used by the target cell, activating slot
aggregation to improve reliability of source cell communi-
cations during handover, releasing the resources as
requested by the UE, etc. This can help avoid occurrence of
overlapping transmissions from the source cell and target
cell.

The described features will be presented in more detail
below with reference to FIGS. 1-7.

As used in this application, the terms “component,”
“module,” “system” and the like are intended to include a
computer-related entity, such as but not limited to hardware,
software, a combination of hardware and software, or soft-
ware 1n execution. For example, a component may be, but 1s
not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an
application running on a computing device and the comput-
ing device can be a component. One or more components
can reside within a process and/or thread of execution and a
component can be localized on one computer and/or dis-
tributed between two or more computers. In addition, these
components can execute from various computer readable
media having various data structures stored therecon. The
components can communicate by way of local and/or remote
processes such as in accordance with a signal having one or
more data packets, such as data from one component inter-
acting with another component in a local system, distributed
system, and/or across a network such as the Internet with
other systems by way of the signal. Software shall be
construed broadly to mean instructions, instruction sets,
code, code segments, program code, programs, subpro-
grams, software modules, applications, soiftware applica-
tions, soltware packages, routines, subroutines, objects,
executables, threads of execution, procedures, functions,
etc., whether referred to as software, firmware, middleware,
microcode, hardware description language, or otherwise.

Techniques described herein may be used for various
wireless communication systems such as CDMA, TDMA,
FDMA, OFDMA, SC-FDMA, and other systems. The terms
“system’ and “network™ may often be used interchangeably.
A CDMA system may implement a radio technology such as
CDMA2000, Universal Terrestrial Radio Access (UTRA),
etc. CDMA2000 covers 1S-2000, IS-95, and IS-856 stan-
dards. IS-2000 Releases 0 and A are commonly referred to
as CDMAZ2000 1x, 1x, etc. IS-856 (TIA-856) 1s commonly
referred to as CDMA2000 1xEV-DO, High Rate Packet
Data (HRPD), etc. UTRA includes Wideband CDMA
(WCDMA) and other variants of CDMA. A TDMA system
may implement a radio technology such as Global System
for Mobile Communications (GSM). An OFDMA system
may 1mplement a radio technology such as Ultra Mobile
Broadband (UMB) Jvolved UTRA (E-UTRA), IEEE
802.11 (Wi-F1), IEEE 802.16 (WiMAX), IEEE 802.20,
Flash-OFDMT™™, etc. JTRA and E-UTRA are part of Uni-
versal Mobile Telecommunication System (UMTS). 3GPP
Long Term Evolution (LTE) and LTE-Advanced (LTE-A)
are new releases of UMTS that use E-UTRA. UTRA,
E-UTRA, UMTS, LTE, LTE-A, and GSM are described 1n

Lu
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documents from an organization named “3rd Generation
Partnership Project” (3GPP). CDMA2000 and UMB are
described 1n documents from an organization named “3rd
Generation Partnership Project 27 (3GPP2). The techniques
described herein may be used for the systems and radio
technologies mentioned above as well as other systems and
radio technologies, including cellular (e.g., LTE) communi-
cations over a shared radio frequency spectrum band. The
description below, however, describes an LTE/LTE-A sys-
tem for purposes of example, and LTE terminology 1s used
in much of the description below, although the techniques
are applicable beyond LTE/LTE-A applications (e.g., to fifth
generation (5G) new radio (NR) networks or other next
generation communication systems).

The following description provides examples, and 1s not
limiting of the scope, applicability, or examples set forth 1n
the claims. Changes may be made in the function and
arrangement of elements discussed without departing from
the scope of the disclosure. Various examples may omut,
substitute, or add various procedures or components as
appropriate. For instance, the methods described may be
performed in an order different from that described, and
various steps may be added, omitted, or combined. Also,
teatures described with respect to some examples may be
combined 1n other examples.

Various aspects or features will be presented 1n terms of
systems that can include a number of devices, components,
modules, and the like. It 1s to be understood and appreciated
that the various systems can include additional devices,
components, modules, etc. and/or may not include all of the
devices, components, modules etc. discussed in connection
with the figures. A combination of these approaches can also
be used.

FIG. 1 1s a diagram 1illustrating an example of a wireless
communications system and an access network 100. The
wireless communications system (also referred to as a

wireless wide area network (WWAN)) can include base
stations 102, UEs 104, an Evolved Packet Core (EPC) 160,

and/or a 5G Core (3GC) 190. The base stations 102 may
include macro cells (high power cellular base station) and/or
small cells (low power cellular base station). The macro
cells can include base stations. The small cells can 1include
temtocells, picocells, and microcells. In an example, the
base stations 102 may also include gNBs 180, as described
turther herein. In one example, some nodes of the wireless
communication system may have a modem 240 and com-
municating component 242 for configuring conditional han-
dover and/or notifying a source cell of occurrence of a
conditional handover. In addition, some nodes may have a
modem 340 and scheduling component 342 for configuring
a UE to perform conditional handover and/or receiving a
notification of conditional handover therefrom, as described
herein. Though a UE 104 1s shown as having the modem 240
and communicating component 242 and a base station 102
1s shown as having the modem 340 and scheduling compo-
nent 342, this 1s one 1llustrative example, and substantially
any node or type of node may include a modem 240 and
communicating component 242 and/or a modem 340 and
scheduling component 342 for providing corresponding
functionalities described herein.

The base stations 102 configured for 4G LTE (which can
collectively be referred to as Evolved Universal Mobile
Telecommunications System (UMTS) Terrestrial Radio

Access Network (E-UTRAN)) may interface with the EPC
160 through backhaul links 132 (e.g., using an S1 interface).
The base stations 102 configured for 3G NR (which can
collectively be referred to as Next Generation RAN (NG-
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RAN)) may interface with 5GC 190 through backhaul links
184. In addition to other functions, the base stations 102 may
perform one or more of the following functions: transier of
user data, radio channel ciphering and deciphering, integrity
protection, header compression, mobility control functions
(e.g., handover, dual connectivity), inter-cell interference
coordination, connection setup and release, load balancing,
distribution for non-access stratum (NAS) messages, NAS
node selection, synchronization, radio access network
(RAN) sharing, multimedia broadcast multicast service
(MBMS), subscriber and equipment trace, RAN information
management (RIM), paging, positioning, and delivery of
warning messages. The base stations 102 may communicate
directly or indirectly (e.g., through the EPC 160 or 5GC 190)
with each other over backhaul links 134 (e.g., using an X2
interface). The backhaul links 134 may be wired or wireless.

The base stations 102 may wirelessly communicate with
one or more UEs 104. Fach of the base stations 102 may
provide communication coverage for a respective geo-
graphic coverage arca 110. There may be overlapping geo-
graphic coverage areas 110. For example, the small cell 102
may have a coverage areca 110' that overlaps the coverage
area 110 of one or more macro base stations 102. A network
that includes both small cell and macro cells may be referred
to as a heterogeneous network. A heterogeneous network
may also include Home Evolved Node Bs (eNBs) (HeNBs),
which may provide service to a restricted group, which can
be referred to as a closed subscriber group (CSG). The
communication links 120 between the base stations 102 and
the UEs 104 may include uplink (UL) (also referred to as
reverse link) transmissions from a UE 104 to a base station
102 and/or downlink (DL) (also referred to as forward link)
transmissions from a base station 102 to a UE 104. The
communication links 120 may use multiple-input and mul-
tiple-output (MIMO) antenna technology, including spatial
multiplexing, beamforming, and/or transmit diversity. The
communication links may be through one or more carriers.
The base stations 102/UEs 104 may use spectrum up to Y
MHz (e.g., 5, 10, 15, 20, 100, 400, etc. MHz) bandwidth per
carrier allocated In a carrier aggregation of up to a total of
Yx MHz (e.g., for X component carriers) used for transmis-
sion 1in the DL and/or the UL direction. The carriers may or
may not be adjacent to each other. Allocation of carriers may
be asymmetric with respect to DL and UL (e.g., more or less
carriers may be allocated for DL than for UL). The compo-
nent carriers may include a primary component carrier and
one or more secondary component carriers. A primary
component carrier may be referred to as a primary cell
(PCell) and a secondary component carrier may be referred
to as a secondary cell (SCell).

In another example, certain UEs 104 may communicate
with each other using device-to-device (D2D) communica-
tion link 158. The D2D communication link 158 may use the
DL/UL WWAN spectrum. The D2D communication link
158 may use one or more sidelink channels, such as a
physical sidelink broadcast channel (PSBCH), a physical
sidelink discovery channel (PSDCH), a physical sidelink
shared channel (PSSCH), and a physical sidelink control
channel (PSCCH). D2D communication may be through a

variety ol wireless D2D commumnications systems, such as
for example, FlashLinQ), WiMedia, Bluetooth, ZigBee, Wi-

F1 based on the IEEE 802.11 standard, LTE, or NR.

The wireless communications system may further include
a Wi1-Fi1 access point (AP) 150 1n communication with Wi-Fi
stations (STAs) 152 via communication links 154 1n a 5 GHz
unlicensed frequency spectrum. When communicating in an
unlicensed frequency spectrum, the STAs 152/AP 150 may
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perform a clear channel assessment (CCA) prior to commu-
nicating in order to determine whether the channel 1s avail-
able.

The small cell 102" may operate 1n a licensed and/or an
unlicensed frequency spectrum. When operating 1n an unli-
censed frequency spectrum, the small cell 102" may employ
NR and use the same 5 GHz unlicensed frequency spectrum
as used by the Wi-F1 AP 150. The small cell 102!, employing
NR 1n an unlicensed frequency spectrum, may boost cov-
erage to and/or increase capacity of the access network.

Abase station 102, whether a small cell 102! or a large cell
(¢.g., macro base station), may include an eNB, gNodeB
(gNB), or other type of base station. Some base stations,
such as gNB 180 may operate 1 a traditional sub 6 GHz
spectrum, 1n millimeter wave (mmW) frequencies, and/or
near mmW Irequencies in communication with the UE 104.
When the gNB 180 operates in mmW or near mmW
frequencies, the gNB 180 may be referred to as an mmW
base station. Extremely high frequency (EHF) 1s part of the
RF 1n the electromagnetic spectrum. EHF has a range of 30
GHz to 300 GHz and a wavelength between 1 millimeter and
10 millimeters. Radio waves 1n the band may be referred to
as a millimeter wave. Near mmW may extend down to a
frequency of 3 GHz with a wavelength of 100 millimeters.
The super high frequency (SHF) band extends between 3
GHz and 30 GHz, also referred to as centimeter wave.
Communications using the mmW/near mmW radio ire-
quency band has extremely high path loss and a short range.
The mmW base station 180 may utilize beamforming 182
with the UE 104 to compensate for the extremely high path
loss and short range. A base station 102 referred to herein
can include a gNB 180.

The EPC 160 may include a Mobility Management Entity
(MME) 162, other MMES 164, a Serving Gateway 166, a
Multimedia Broadcast Multicast Service (MBMS) Gateway
168, a Broadcast Multicast Service Center (BM-SC) 170,
and a Packet Data Network (PDN) Gateway 172. The MME
162 may be in communication with a Home Subscriber
Server (HSS) 174. The MME 162 1s the control node that
processes the signaling between the UEs 104 and the EPC
160. Generally, the MME 162 provides bearer and connec-
tion management. All user Internet protocol (IP) packets are
transierred through the Serving Gateway 166, which 1tself 1s
connected to the PDN Gateway 172. The PDN Gateway 172
provides UE IP address allocation as well as other functions.
The PDN Gateway 172 and the BM-SC 170 are connected
to the IP Services 176. The IP Services 176 may include the
Internet, an intranet, an IP Multimedia Subsystem (IMS), a
PS Streaming Service, and/or other IP services. The BM-SC
170 may provide functions for MBMS user service provi-
sioning and delivery. The BM-SC 170 may serve as an entry
point for content provider MBMS transmission, may be used
to authorize and mmitiate MBMS Bearer Services within a
public land mobile network (PLMN), and may be used to
schedule MBMS transmissions. The MBMS Gateway 168
may be used to distribute MBMS ftratlic to the base stations
102 belonging to a Multicast Broadcast Single Frequency
Network (MBSFN) area broadcasting a particular service,
and may be responsible for session management (start/stop)

and for collecting eMBMS related charging information.
The 3GC 190 may include an Access and Mobility

Management Function (AMF) 192, other AMFs 193, a
Session Management Function (SMF) 194, and a User Plane

Function (UPF) 195. The AMF 192 may be 1n communica-
tion with a Unified Data Management (UDM) 196. The
AMF 192 can be a control node that processes the signaling,

between the UEs 104 and the 5GC 190. Generally, the AMF
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192 can provide QoS flow and session management. User
Internet protocol (IP) packets (e.g., from one or more UEs

104) can be transterred through the UPF 195. The UPF 195

can provide UE IP address allocation for one or more UEs,
as well as other functions. The UPF 195 1s connected to the
IP Services 197. The IP Services 197 may include the
Internet, an intranet, an IP Multimedia Subsystem (IMS), a
PS Streaming Service, and/or other IP services.

The base station may also be referred to as a gNB, Node
B, evolved Node B (eNB), an access point, a base trans-
celver station, a radio base station, a radio transceiver, a
transceiver function, a basic service set (BSS), an extended
service set (ESS), a transmit reception point (ITRP), or some
other suitable terminology. The base station 102 provides an

access point to the EPC 160 or 5GC 190 for a UE 104.

Examples of UEs 104 include a cellular phone, a smart
phone, a session 1nitiation protocol (SIP) phone, a laptop, a
personal digital assistant (PDA), a satellite radio, a position-
ing system (e.g., satellite, terrestrial), a multimedia device,
a video device, a digital audio player (e.g., MP3 player), a
camera, a game console, a tablet, a smart device, robots,
drones, an 1ndustrial/manufacturing device, a wearable
device (e.g., a smart watch, smart clothing, smart glasses,
virtual reality goggles, a smart wristband, smart jewelry
(e.g., a smart ring, a smart bracelet)), a vehicle/a vehicular
device, a meter (e.g., parking meter, electric meter, gas
meter, water meter, flow meter), a gas pump, a large or small
kitchen appliance, a medical/healthcare device, an implant,
a sensor/actuator, a display, or any other similar functioning
device. Some of the UEs 104 may be referred to as IoT
devices (e.g., meters, pumps, monitors, cameras, industrial/
manufacturing devices, appliances, vehicles, robots, drones,
ctc.). IoT UEs may mclude MTC/enhanced MTC (eMTC,
also referred to as CAT-M, Cat M1) UEs, NB-IoT (also
referred to as CAT NB1) UEs, as well as other types of UEs.

In the present disclosure, eMTC and NB-IoT may refer to
future technologies that may evolve from or may be based
on these technologies. For example, eMTC may include
FeMTC (further eMTC), eFeMTC (enhanced {further
eMTC), mMTC (massive MTC), etc., and NB-IoT may

include eNB-IoT (enhanced NB-IoT), FeNB-IoT (further
enhanced NB-IoT), etc. The UE 104 may also be referred to
as a station, a mobile station, a subscriber station, a mobile
unit, a subscriber unit, a wireless unit, a remote unit, a
mobile device, a wireless device, a wireless communications
device, a remote device, a mobile subscriber station, an
access terminal, a mobile terminal, a wireless terminal, a
remote terminal, a handset, a user agent, a mobile client, a
client, or some other suitable terminology.

In an example, communicating component 242 can con-
figure conditional handover to one or more target cells
(provided by one or more base station 102) based on
detecting one or more conditions. Where communicating
component 242 detects the one or more conditions, 1t can
initiate handover to the one or more target cells, and 1n some
examples, can transmit a notification of the conditional
handover to a source cell (provided by one or more base
stations 102, which may be a different or same base station
that provides one or more target cells). The notification may
include parameters related to the UE 104 communicating
with the target cell and/or can otherwise include requests
related to the UE 104 communicating with the source cell.
In any case, the source cell (or corresponding base station
102) can modily parameters for communicating with the UE
104 based at least 1n part on receiving the notification. This
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can avoid overlapping transmissions between the source cell
and one or more target cell, as described above and further
herein.

Turning now to FIGS. 2-7, aspects are depicted with
reference to one or more components and one or more
methods that may perform the actions or operations
described herein, where aspects in dashed line may be
optional. Although the operations described below 1 FIGS.
4-6 are presented 1 a particular order and/or as being
performed by an example component, 1t should be under-
stood that the ordering of the actions and the components
performing the actions may be varied, depending on the
implementation. Moreover, 1t should be understood that the
following actions, functions, and/or described components
may be performed by a specially-programmed processor, a
processor executing specially-programmed solftware or
computer-readable media, or by any other combination of a
hardware component and/or a software component capable
of performing the described actions or functions.

Referring to FIG. 2, one example of an implementation of
UE 104 may include a variety of components, some of
which have already been described above and are described
turther herein, including components such as one or more
processors 212 and memory 216 and transceiver 202 in
communication via one or more buses 244, which may
operate 1n conjunction with modem 240 and/or communi-
cating component 242 for performing conditional handover
and/or notifying a source cell of the conditional handover, as
described herein.

In an aspect, the one or more processors 212 can include
a modem 240 and/or can be part of the modem 240 that uses
one or more modem processors. Thus, the various functions
related to communicating component 242 may be included
in modem 240 and/or processors 212 and, 1n an aspect, can
be executed by a single processor, while 1n other aspects,
different ones of the functions may be executed by a
combination of two or more different processors. For
example, 1n an aspect, the one or more processors 212 may
include any one or any combination of a modem processor,
or a baseband processor, or a digital signal processor, or a
transmit processor, or a receiver processor, or a transceiver
processor associated with transceiver 202. In other aspects,
some of the features of the one or more processors 212
and/or modem 240 associated with communicating compo-
nent 242 may be performed by transceiver 202.

Also, memory 216 may be configured to store data used
herein and/or local versions of applications 2735 or commu-
nicating component 242 and/or one or more of 1ts subcom-
ponents being executed by at least one processor 212.
Memory 216 can include any type of computer-readable
medium usable by a computer or at least one processor 212,
such as random access memory (RAM), read only memory
(ROM), tapes, magnetic discs, optical discs, volatile
memory, non-volatile memory, and any combination
thereof. In an aspect, for example, memory 216 may be a
non-transitory computer-readable storage medium that
stores one or more computer-executable codes defining
communicating component 242 and/or one or more of 1its
subcomponents, and/or data associated therewith, when UE
104 1s operating at least one processor 212 to execute
communicating component 242 and/or one or more of 1ts
subcomponents.

Transceiver 202 may 1nclude at least one receiver 206 and
at least one transmitter 208. Receiver 206 may include
hardware and/or software executable by a processor for
receiving data, the code comprising instructions and being,
stored 11 a memory (e.g., computer-readable medium).
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Receiver 206 may be, for example, a radio frequency (RF)
receiver. In an aspect, receiver 206 may receive signals
transmitted by at least one base station 102. Additionally,
receiver 206 may process such received signals, and also
may obtain measurements of the signals, such as, but not
limited to, Ec/lo, signal-to-noise ratio (SNR), reference
signal recetved power (RSRP), received signal strength
indicator (RSSI), etc. Transmitter 208 may include hardware
and/or software executable by a processor for transmitting
data, the code comprising instructions and being stored 1n a
memory (e.g., computer-readable medium). A suitable
example of transmitter 208 may 1including, but 1s not limited
to, an RF transmuitter.

Moreover, in an aspect, UE 104 may include RF front end
288, which may operate 1n communication with one or more
antennas 2635 and transceiver 202 for receiving and trans-
mitting radio transmissions, for example, wireless commu-
nications transmitted by at least one base station 102 or
wireless transmissions transmitted by UE 104. RF front end
288 may be connected to one or more antennas 2635 and can
include one or more low-noise amplifiers (LNAs) 290, one
or more switches 292, one or more power amplifiers (PAs)
298, and one or more filters 296 for transmitting and
receiving RF signals.

In an aspect, LNA 290 can amplily a received signal at a
desired output level. In an aspect, each LNA 290 may have
a specified minimum and maximum gain values. In an
aspect, RF front end 288 may use one or more switches 292
to select a particular LNA 290 and 1its specified gain value
based on a desired gain value for a particular application.

Further, for example, one or more PA(s) 298 may be used
by RF front end 288 to amplily a signal for an RF output at
a desired output power level. In an aspect, each PA 298 may
have specified minimum and maximum gain values. In an
aspect, RF front end 288 may use one or more switches 292
to select a particular PA 298 and 1ts specified gain value
based on a desired gain value for a particular application.

Also, for example, one or more filters 296 can be used by
RF front end 288 to filter a received signal to obtain an mput
RF signal. Similarly, 1n an aspect, for example, a respective
filter 296 can be used to filter an output from a respective PA
298 to produce an output signal for transmission. In an
aspect, each filter 296 can be connected to a specific LNA
290 and/or PA 298. In an aspect, RF front end 288 can use
one or more switches 292 to select a transmit or receive path
using a specified filter 296, LNA 290, and/or PA 298, based
on a configuration as specified by transceiver 202 and/or
processor 212.

As such, transceiver 202 may be configured to transmait
and receive wireless signals through one or more antennas
265 via RF front end 288. In an aspect, transceiver may be
tuned to operate at specified frequencies such that UE 104
can communicate with, for example, one or more base
stations 102 or one or more cells associated with one or more
base stations 102. In an aspect, for example, modem 240 can
configure transceiver 202 to operate at a specified frequency
and power level based on the UE configuration of the UE
104 and the communication protocol used by modem 240.

In an aspect, modem 240 can be a multiband-multimode
modem, which can process digital data and communicate
with transceiver 202 such that the digital data 1s sent and
received using transcerver 202. In an aspect, modem 240 can
be multiband and be configured to support multiple fre-
quency bands for a specific communications protocol. In an
aspect, modem 240 can be multimode and be configured to
support multiple operating networks and communications
protocols. In an aspect, modem 240 can control one or more
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components of UE 104 (e.g., RF front end 288, transceiver
202) to enable transmission and/or reception of signals from
the network based on a specified modem configuration. In an
aspect, the modem configuration can be based on the mode
of the modem and the frequency band i1n use. In another
aspect, the modem configuration can be based on UE
configuration information associated with UE 104 as pro-
vided by the network during cell selection and/or cell
reselection.

In an aspect, commumicating component 242 can option-
ally include a handover component 252 for performing
conditional handover from a source cell to one or more
target cells, which may be based on a conditional handover
configuration received from the source cell, and/or a han-
dover notifying component 254 for transmitting a notifica-
tion (e.g., to the source cell) related to performing the
conditional handover to the one or more target cells, as
described herein.

In an aspect, the processor(s) 212 may correspond to one
or more of the processors described 1n connection with the
UE 1 FIG. 7. Similarly, the memory 216 may correspond to
the memory described in connection with the UE 1n FIG. 7.

Referring to FIG. 3, one example of an implementation of
base station 102 (e.g., a base station 102 and/or gNB 180, as
described above) may include a variety of components,
some of which have already been described above, but
including components such as one or more processors 312
and memory 316 and transcerver 302 1n communication via
one or more buses 344, which may operate in conjunction
with modem 340 and scheduling component 342 for con-
figuring conditional handover to one or more UEs and/or
receiving a noftification of occurrence of the conditional
handover from the one or more UEs, as described herein.

The transceiver 302, receiver 306, transmitter 308, one or
more processors 312, memory 316, applications 375, buses
344, RF front end 388, LNAs 390, switches 392, filters 396,
PAs 398, and one or more antennas 3635 may be the same as
or similar to the corresponding components of UE 104, as
described above, but configured or otherwise programmed
for base station operations as opposed to UE operations.

In an aspect, scheduling component 342 can optionally
include a handover configuring component 352 for config-
uring conditional handover for one or more UEs and/or a
notification processing component 354 for obtaining and
processing a notification of occurrence of the conditional
handover from the one or more UEs and/or accordingly
generating downlink communications for transmitting to the
one or more UEs.

In an aspect, the processor(s) 312 may correspond to one
or more of the processors described 1n connection with the
base station m FIG. 7. Similarly, the memory 316 may
correspond to the memory described in connection with the
base station in FIG. 7.

FIG. 4 1llustrates a flow chart of an example of a method
400 for notitying of a conditional handover to one or more
target cells. FIG. § illustrates a flow chart of an example of
a method 500 for receiving notification of conditional han-
dover to one or more target cells. Methods 400 and 500 are
described 1n conjunction with one another for ease of
explanation, though the methods 400 and 500 are not
required to be performed in conjunction. In an example, a
UE 104 can perform the functions described in method 400
using one or more of the components described in FIGS. 1
and 2 and/or a base station 102 and/or other network
component can perform the functions described in method
500 using one or more of the components described in FIGS.

1 and 3.
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In method 3500, at Block 502, one or more configurations
for performing conditional handover to one or more target
cells can be transmitted to a UE. In an aspect, handover
configuring component 352, e.g., 1n conjunction with pro-
cessor(s) 312, memory 316, transceiver 302, scheduling
component 342, etc., can transmit, to the UE, the one or
more configurations for performing conditional handover to
the one or more target cells. For example, the UE 104 can
be communicating with the base station 102 i a cell
provided as a source cell from which the UE 104 can
perform conditions handover to the one or more target cells.
In an example, handover configuring component 352 can
generate the configuration(s) to include an indication of the
one or more target cells, which may include cells that are
nearby the source cell. In an example, handover configuring
component 352 can determine the one or more target cells
based on a measurement report recerved from the UE 104 or
other UEs (e.g., which may be generated to include target
cells having a reported measurement that achueves a thresh-
old and/or complies with other constraints). In addition, for
example, handover configuring component 352 can generate
the configuration(s) to include one or more conditions under
which the UE 104 can perform conditional handover to the
one or more target cells (e.g., signal power/quality of the
target cell(s) achieving a threshold, signal power/quality of
the source cell falling below a threshold, etc.). In addition,
for example, handover configuring component 352 can
generate the configuration(s) to include an indication of one
or more handover optimizations to use in performing con-
ditional handover (e.g., MBB handover, DCRS handover,
ctc.). In one example, the a given conditions of the one or
more conditions can be indicated as relating to perform
conditional handover to any of the one or more target cells,
a subset of the one or more target cells, a given one of the
one or more target cells, etc.

For example, the conditional handover can be imple-
mented by the wireless communication technology to be
performed when a source cell (e.g., provided by a base
station 102) prepares resources of N number of potential
target cells (e.g., provided by the base station 102 and/or
other base stations) to which the UE can handover. In
conditional handover, for example, the source call can also
provide to the UE 104 conditions under which the UE should
handover to one of the N cells. Once the handover condition
1s met, as described further herein, the UE 104 can determine
which of the cells 1s best suited for conditional handover of
the UE 104 (e.g., which of the cells has a highest signal
strength/quality, offers services desired by the UE 104, 1s of
a network operator associated with a subscription of the UE,
or 1s otherwise deemed most desirable, etc.). In another
example, once the handover condition 1s met, where the
handover condition relates to a specific one of the one or
more target cells, the UE 104 can determine to handover to
the specific target cell. In any case, when the UE connects
to one of the target cells, the target cell can inform the source
cell of the handover so the source cell can release resources
allocated to the UE 104.

In method 400, at Block 402, one or more configurations
for performing conditional handover to one or more target
cells can be recetved from a source cell. In an aspect,
handover component 252, e.g., 1n conjunction with proces-
sor(s) 212, memory 216, transceiver 202, communicating
component 242, etc., can receive, from the source cell, the
one or more configurations for performing conditional han-
dover to one or more target cells. For example, the one or
more configurations can include one or more parameters for
performing conditional handover from the source cell to the
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one or more target cells, such as parameters related to the
one or more target cells (e.g., parameters for establishing the
connection with the one or more target cells, such as one or
more cell 1dentifiers, an indication of one or more handover
optimizations to use, etc.). The one or more configurations
may also mdicate one or more conditions based on which to
perform conditional handover at the UE 104. For example,
the one or more conditions can relate to measuring a signal
power or quality of signals received from the one or more
target cells, and determining whether the signal power or
quality achieves one or more thresholds. In another example,
the one or more conditions can relate to measuring a signal
power or quality of the source cell, and determining whether
the signal power or quality falls below one or more thresh-
olds, etc. In addition, for example, the one or more configu-
rations may include a configuration or indication to use a
MBB handover, DCRS handover, etc.

FIG. 6 1illustrates an example of a system 600 for per-
forming conditional handover, where a UE can receive a
configuration 620 for performing conditional handover
based on a measurement report 622 provided to a source cell
(e.g., source gNB). The measurement report 622 can include
measurements of signals received from one or more target
cells, as described. In this example, source gNB can deter-
mine one or more target cells to prepare for receiving
handover of the UE via handover preparation messages 624,
626, and can provide information regarding the one or more
target cells and condition(s) for performing handover thereto
in the configuration 620 sent back to the UE. The UE can
monitor for occurrence of the one or more conditions for
performing the conditional handover at 628. Once detected,
the UE can mitiate conditional handover to the target cell
(which can be a target cell to which the UE determines to
handover), which may be based on one or more other
considerations. The UE can initiate the conditional handover
by sending a connection reconfiguration complete message
630 to the target cell based on detecting the condition
(and/or based on determining the target cell as the most
desirable target cell). The target cell can indicate, to the
source cell, that handover 1s complete based on decision 632
and transmitting one or more messages 634 thereto, as
shown.

As described, however, when certain handover optimiza-
tions are enabled, such as MBB handover, DCRS handover,
etc., the source cell may remain connected to the UE for
some time after the UE performs the conditional handover
(e.g., based on waiting for the messages 634 from the target
cell). Once the source cell transmits a release message 636
to the UE, the UE can release 1ts connection to the source
cell at 638. During this time 640, the UE may remain
connected to both the target cell and the source cell. In these
examples, the UE 104 may desire to prevent overlapping
transmissions from the source and target cells at least 1n part
by transmitting a notification to the source cell, where the
notification 1s related to occurrence of the conditional han-
dover, as described further herein (e.g., in reference to Block
406 of method 400 1n FIG. 4).

In method 400, at Block 404, a connection can be estab-
lished with the target cell based on detecting a condition
from the one or more configurations. In an aspect, handover
component 252, ¢.g., 1n conjunction with processor(s) 212,
memory 216, transceiver 202, communicating component
242, etc., can establish, based on detecting the condition
from the one or more configurations, the connection with the
target cell. For example, the condition may correspond to a
general condition regardless of the target cell (e.g., a con-
dition of the source cell) or may be a condition specific to
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cach target cell in the configuration, etc. As described, for
example, the condition can relate to signal power/quality (or
detecting the signal power/quality achieves or does not
achieve one or more thresholds) at the target cell(s) and/or
source cell, etc., and the handover component 252 can
measure signal powers/qualities to determine when to 1niti-
ate the conditional handover to the one or more target cells.

In method 400, at Block 406, a notification can be
transmitted to the source cell based on establishing the
connection with the target cell or based on determining that
the conditional handover 1s of a type where a connection
with the source cell remains. In an aspect, handover noti-
tying component 254, ¢.g., 1n conjunction with processor(s)
212, memory 216, transceiver 202, communicating compo-
nent 242, etc., can transmit, based on establishing the
connection with the target cell or based on determining that
the conditional handover 1s of a type where a connection
with the source cell remains (e.g., at least for a period of time
alter establishing the connection with the target cell), the
notification to the source cell. For example, handover noti-
tying component 254 can transmit the notification based at
least 1n part on determining that the UE 104 i1s simultane-
ously connected to the source cell and target cell for at least
a period of time during the handover. In one example,
handover notifying component 254 can transmit the notifi-
cation based on detecting existence of scheduled resources
for the UE 104 from both the source cell and target cell (e.g.,
over a similar period of time or otherwise). In another
example, handover notitying component 254 can transmit
the notification based on determining that conditional han-
dover 1s of a type where a connection where the source cell
remains (e.g., based on the one or more configurations
indicating to use MBB handover, DCRS handover, or other
optimizations, etc.) for at least a period of time as part of the
handover. In any case, transmitting the notification can avoid
overlap 1n transmissions from the source cell and target cell.

In one example, the notification can 1include a notification
of search space configuration(s) or schedule from the target
cell over which the target cell can transmit downlink com-
munications to the UE 104 (over a physical downlink
control channel (PDCCH)). For example, such notifications
may 1include resources configured for a common search
space (CSS), UE-specific search space (DESS), etc. In
another example, the notification can include a notification
of resources scheduled by the target cell for transmitting
downlink commumnications to the UE 104 (e.g., PDCCH or
physical downlink shared channel (PDSCH) resources). In
either example, the source cell can receive the notification
and can avoid overlapping the indicated schedule 1n sched-
uling downlink resources for the source cell to the UE 104,
as described further herein. In another example, the notifi-
cation can indicate parameters related to one or more beams
used by the target cell (e.g., beamforming parameters to
create the beam or a similar beam), in which case the source
cell can transmit downlink communications using the same
or a similar beam determined based on the indicated param-
eters. In yet another example, the notification can include a
request for activation of slot aggregation, 1n which case the
source cell can activate slot aggregation 1n transmitting
downlink communications to the UE 104 for higher reli-
ability during the MBB handover. In yet another example,
the notification can include a request to release resources
from the source cell, in which case the source cell can
release the resources for the UE 104. In an example, the
request to release resources may include a time indicated in
the request where the time indicates the time during which
the resources scheduled from the source cell are to be
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released (e.g., an OFDM symbol, slot, etc., during or after
which the resources are to be released).

In addition, for example, handover notifying component
254 can transmit the notification to the source cell 1n
grant-iree resources that may be indicated in the configura-
tion for conditional handover, over control channel or shared
channel resources ongoing on the connection between the
source cell and UE 104, etc. For example, the conditional
handover configuration receirved from the source cell (e.g.,
as described with reference to Block 402) may include an
indication of grant-iree resources for communicating with
the source cell. In this regard, for example, handover noti-
tying component 254 can transmit the notification to the
source cell over the grant-free resources as indicated 1n the
conditional handover configuration. In another example,
handover notifying component 254 can transmit the notifi-
cation by including the notification 1n data otherwise com-
municated over a control channel (e.g., physical uplink
control channel (PUCCH)) or data channel (e.g., physical
uplink shared channel (PUSCH)) established with the source
cell.

In method 500, at Block 504, a notification related to
establishing a connection with the target cell can be received
from the UE. In an aspect, notification processing compo-
nent 354, e.g., in conjunction with processor(s) 312,
memory 316, transceiver 302, scheduling component 342,
etc., can receive, from the UE, the notification related to
establishing the connection with the target cell. For example,
the notification can include information relating to avoiding
overlap 1n transmissions between the source cell and one or
more target cells, as described, such as an indication of
search space configuration or resources from the target cell,
one or more beams used by the target cell, a request to
activate slot aggregation, a request to release resources for
the UE 104, etc.

In method 500, optionally at Block 506, one or more
downlink communications can be generated based on the
notification. In an aspect, scheduling component 342, e.g., in
conjunction with processor(s) 312, memory 316, transceiver
302, etc., can generate, based on the notification, the one or
more downlink communications (e.g., for the UE 104). For
example, notification processing component 354 can gener-
ate the one or more downlink communications to avoid
overlap 1n transmissions from the one or more target cells
based on information included 1n the notification.

In one example, in generating the one or more downlink
communications at Block 506, optionally at Block 508,
resource scheduling can be generated based on the notifi-
cation. For example, scheduling component 342 can gener-
ate the resource scheduling to schedule downlink resources
(e.g., PDCCH, PDSCH, etc., resources) for the UE 104. In
scheduling the downlink resources, for example, scheduling
component 342 can schedule the downlink resources such to
avoid resources that overlap the search space configuration
or resources (e.g., for CSS, UESS, PDCCH, PDSCH, etc. of
the target cell) as indicated 1n the notification.

In another example, 1n generating the one or more down-
link communications at Block 506, optionally at Block 510,
one or more beams can be generated based on the notifica-
tion. For example, scheduling component 342 can generate
the one or more beams for transmitting downlink commu-
nications to the UE 104, where the one or more beams can
be generated based on the one or more beams used by the
one or more target cells, parameters of which can be 1n the
notification. For example, the notification can include a
beam identifier, a beam direction, or other beamiorming
parameters that are based on beams detected from the one or

10

15

20

25

30

35

40

45

50

55

60

65

16

more target cells, and scheduling component 342 can use the
parameters to beamform downlink signals for the UE 104.
For example, scheduling component 342 can beamform the
downlink signals to be of the same or similar beam (e.g., to
have a same or similar directionality with respect to the UE
104) as that indicated in the notification. For example,
scheduling component 342 can use the beam 1n downlink
communications with the UE 104 based on receiving the
notification and until the UE 104 disconnects from the
source cell.

In another example, 1n generating the one or more down-
link communications at Block 506, optionally at Block 512,
slot aggregated communications can be generated based on
the notification. For example, scheduling component 342
can generate the slot aggregated communications based on
a request for such indicated 1n the notification. For example,
the notification can request slot aggregated communications
from the source cell to improve reliability thereof, and
scheduling component 342 can accordingly generate down-
link communications to span multiple aggregated slots 1n
transmitting the communications to the UE 104. For
example, scheduling component 342 can generate the slot
agoregated communications based on recerving the notifi-
cation and until the UE 104 disconnects from the source cell.

In another example, 1n generating the one or more down-
link communications at Block 506, optionally at Block 514,
release of resources can be generated based on the notifi-
cation. For example, scheduling component 342 can gener-
ate the release of resources based on a request for such
indicated 1n the notification. For example, scheduling com-
ponent 342 can generate the release as an indication to
release downlink and/or uplink resources previously config-
ured by the base station 102 for communicating with the UE
104. For example, scheduling component 342 can transmit
an indication of the release of resources to the UE 104. In
any case, releasing the resources can avoid overlap with
target cell communications that may occur over the previ-
ously configured resources.

In method 500, at Block 516, the one or more downlink
communications can be transmitted to the UE. In an aspect,
scheduling component 342, ¢.g., 1n conjunction with pro-
cessor(s) 312, memory 316, transceiver 302, etc., can trans-
mit the one or more downlink communications to the UFE,
which may include transmitting the one or more downlink
communications as generated at Block 506 (e.g., and/or over
the resources that avoid overlap with resources used by the
one or more target cells).

In method 400, optionally at Block 408, one or more
downlink communications can be received from the source
cell and based on the notification. In an aspect, communi-
cating component 242, e.g., 1n conjunction with processor(s)
212, memory 216, transceiver 202, etc., can receive, from
the source cell (or corresponding base station 102) and based
on the notification, the one or more downlink communica-
tions. As described, for example, the one or more downlink
communications can have been generated to avoid overlap
with communications of the one or more target cells.

In an example, receiving the one or more downlink
communications at Block 408 can optionally include, at
Block 410, receirving resource scheduling based on the
notification. As described, the resource scheduling can be
based on search space configuration and/or resource nfor-
mation of the target cell as provided 1n the notification at
Block 406, and thus can be generated to avoid overlap with
search space resources. For example, the resource schedul-

ing can include PDCCH and/or PDSCH scheduling over
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which the UE 104 can receive downlink communications
from the source cell while also communicating with the
target cell.

In another example, receiving the one or more downlink
communications at Block 408 can optionally include, at
Block 412, recerving one or more beams generated based on
the notification. As described, the one or more beams can
correspond to one or more beams identified by the UE 104
and indicated 1n the notification (e.g., based on parameters
indicated 1 the notification for generating the beam or
otherwise). For example, the UE 104 can recerve downlink
signaling from the source cell that 1s beamiormed using the
one or more beams, such that the UE 104 can receive similar
beams from the source cell and target cell while the UE 104
1s connected to the source cell.

In another example, receiving the one or more downlink
communications at Block 408 can optionally include, at
Block 414, recerving slot aggregated communications based
on the notification. As described, this can be based on a
request indicated in the notification to receive slot aggre-
gated communications from the source cell to 1mprove
reliability thereof. For example, the UE 104 can receive
downlink signaling from the source cell that 1s slot aggre-
gated to 1improve reliability while the UE 104 1s also
recewmg downlink signaling from the target cell while the
UE 104 1s connected to the source cell.

In another example, receiving the one or more downlink
communications at Block 408 can optionally include, at
Block 416, receiving release of resources based on the
notification. As described, this can including receiving an
indication that resources with the source cell are being
released. The UE 104 can accordingly release the resources,
which can further avoid overlap from the source cell when
receiving downlink communications from the target cell
over the resources.

FIG. 7 1s a block diagram of a MIMO communication
system 700 including a base station 102 and a UE 104, 1n
accordance with various aspects of the present disclosure.
The MIMO communication system 700 may illustrate
aspects of the wireless communication access network 100
described with reference to FIG. 1. The base station 102 may
be an example of aspects of the base station 102 described
with reference to FIG. 1. The base station 102 may be
equipped with antennas 734 and 735, and the UE 104 may
be equipped with antennas 752 and 7353. In the MIMO
communication system 700, the base station 102 may be
able to send data over multiple communication links at the
same time. Each communication link may be called a
“layer” and the “rank” of the communication link may
indicate the number of layers used for communication. For
example, 1 a 2x2 MIMO communication system where
base station 102 transmits two “layers,” the rank of the
communication link between the base station 102 and the
UE 104 1s two.

At the base station 102, a transmit (1) processor 720 may
receive data from a data source. The transmit processor 720
may process the data. The transmit processor 720 may also
generate control symbols or reference symbols. A transmut
MIMO processor 730 may perform spatial processing (e.g.,
precoding) on data symbols, control symbols, or reference
symbols, 11 applicable, and may provide output symbol
streams to the transmit modulator/demodulators 732 and
733. Each modulator/demodulator 732 through 733 may
process a respective output symbol stream (e.g., for OFDM,
etc.) to obtain an output sample stream. Each modulator/
demodulator 732 through 733 may further process (e.g.,

convert to analog, amplity, filter, and upconvert) the output
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sample stream to obtain a DL signal. In one example, DL
signals from modulator/demodulators 732 and 733 may be
transmitted via the antennas 734 and 735, respectively.

The UE 104 may be an example of aspects of the UEs 104
described with reference to FIGS. 1-2. At the UE 104, the
UE antennas 752 and 753 may receive the DL signals from
the base station 102 and may provide the received signals to
the modulator/demodulators 754 and 755, respectively. Each
modulator/demodulator 754 through 755 may condition
(e.g., filter, amplity, downconvert, and digitize) a respective
received signal to obtain input samples. Each modulator/
demodulator 754 through 755 may further process the input
samples (e.g., for OFDM, etc.) to obtain received symbols.
A MIMO detector 756 may obtain received symbols from
the modulator/demodulators 754 and 755, perform M.

MO
detection on the received symbols, 1f applicable, and provide
detected symbols. A receive (Rx) processor 758 may process
(e.g., demodulate, deimnterleave, and decode) the detected
symbols, providing decoded data for the UE 104 to a data
output, and provide decoded control information to a pro-
cessor 780, or memory 782.

The processor 780 may 1n some cases execute stored
istructions to mnstantiate a communicating component 242
(see e.g., FIGS. 1 and 2).

On the uplink (UL), at the UE 104, a transmit processor
764 may receive and process data from a data source. The
transmit processor 764 may also generate reference symbols
for a reference signal. The symbols from the transmit
processor 764 may be precoded by a transmit MIMO
processor 766 11 applicable, further processed by the modu-
lator/demodulators 754 and 755 (e.g., for SC-FDMA, eftc.),
and be transmitted to the base station 102 1n accordance with
the communication parameters received from the base sta-
tion 102. At the base station 102, the UL signals from the UE
104 may be recerved by the antennas 734 and 735, processed
by the modulator/demodulators 732 and 733, detected by a
MIMO detector 736 11 applicable, and further processed by
a receive processor 738. The receive processor 738 may
provide decoded data to a data output and to the processor
740 or memory 742.

The processor 740 may 1n some cases execute stored
instructions to instantiate a scheduling component 342 (see
e.g., FIGS. 1 and 3).

The components of the UE
collectively, be implemented with one or more ASICs
adapted to perform some or all of the applicable functions 1n
hardware. Each of the noted modules may be a means for
performing one or more functions related to operation of the
MIMO communication system 700. Similarly, the compo-
nents of the base station 102 may, individually or collec-
tively, be implemented with one or more ASICs adapted to
perform some or all of the applicable functions 1n hardware.
Each of the noted components may be a means for performs-
ing one or more functions related to operation of the MIMO
communication system 700.

The above detailed description set forth above 1n connec-
tion with the appended drawings describes examples and
does not represent the only examples that may be 1mple-
mented or that are within the scope of the claims. The term
“example,” when used 1n this description, means “serving as
an example, instance, or i1llustration,” and not “preferred” or
“advantageous over other examples.” The detailed descrip-
tion 1ncludes specific details for the purpose of providing an
understanding of the described techniques. These tech-
niques, however, may be practiced without these specific

details. In some instances, well-known structures and appa-

104 may, mndividually or
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ratuses are shown 1n block diagram form in order to avoid
obscuring the concepts of the described examples.

Information and signals may be represented using any of
a variety ol diflerent technologies and techniques. For
example, data, instructions, commands, nformation, sig-
nals, bits, symbols, and chips that may be referenced
throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields
or particles, optical fields or particles, computer-executable
code or instructions stored on a computer-readable medium,
or any combination thereof.

The various illustrative blocks and components described
in connection with the disclosure herein may be imple-
mented or performed with a specially-programmed device,
such as but not limited to a processor, a digital signal
processor (DSP), an ASIC, a FPGA or other programmable
logic device, a discrete gate or transistor logic, a discrete
hardware component, or any combination thereof designed
to perform the functions described herein. A specially-
programmed processor may be a microprocessor, but in the
alternative, the processor may be any conventional proces-
sor, controller, microcontroller, or state machine. A spe-
cially-programmed processor may also be implemented as a
combination of computing devices, e.g., a combination of a
DSP and a microprocessor, multiple microprocessors, one or
more microprocessors in conjunction with a DSP core, or
any other such configuration.

The functions described herein may be implemented in
hardware, software, or any combination thereof. If imple-
mented 1n software executed by a processor, the functions
may be stored on or transmitted over as one or more
instructions or code on a non-transitory computer-readable
medium. Other examples and implementations are within
the scope and spirit of the disclosure and appended claims.
For example, due to the nature of soltware, functions
described above can be implemented using soltware
executed by a specially programmed processor, hardware,
hardwiring, or combinations of any of these. Features imple-
menting functions may also be physically located at various
positions, including being distributed such that portions of
functions are implemented at different physical locations.
Moreover, the term “or” 1s intended to mean an inclusive
“or” rather than an exclusive “or.” That 1s, unless specified
otherwise, or clear from the context, the phrase, for example,
“X employs A or B” 1s mntended to mean any of the natural
inclusive permutations. That 1s, for example the phrase “X
employs A or B” 1s satisfied by any of the following
instances: X employs A; X employs B; or X employs both
A and B. Also, as used herein, including in the claims, “or”
as used 1 a list of items prefaced by “at least one of”

indicates a disjunctive list such that, for example, a list of “at
least one of A, B, or C” means A or B or C or AB or AC or

BC or ABC (A and B and C).

Computer-readable media includes both computer storage
media and communication media including any medium that
tacilitates transfer of a computer program from one place to
another. A storage medium may be any available medium
that can be accessed by a general purpose or special purpose
computer. By way of example, and not limitation, computer-
readable media can comprise RAM, ROM, EEPROM, CD-
ROM or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium that
can be used to carry or store desired program code means 1n
the form of instructions or data structures and that can be
accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any
connection 1s properly termed a computer-readable medium.
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For example, if the software 1s transmitted from a website,
server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and micro-
wave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk
and disc, as used herein, include compact disc (CD), laser
disc, optical disc, digital versatile disc (DVD), floppy disk
and Blu-ray disc where disks usually reproduce data mag-
netically, while discs reproduce data optically with lasers.
Combinations of the above are also included within the
scope of computer-readable media.

The previous description of the disclosure 1s provided to
cnable a person skilled in the art to make or use the
disclosure. Various modifications to the disclosure will be
readily apparent to those skilled 1n the art, and the common
principles defined herein may be applied to other variations
without departing from the spirit or scope of the disclosure.
Furthermore, although elements of the described aspects
and/or embodiments may be described or claimed in the
singular, the plural 1s contemplated unless limitation to the
singular 1s explicitly stated. Additionally, all or a portion of
any aspect and/or embodiment may be utilized with all or a
portion of any other aspect and/or embodiment, unless stated
otherwise. Thus, the disclosure 1s not to be limited to the
examples and designs described herein but 1s to be accorded
the widest scope consistent with the principles and novel
features disclosed herein.

What 1s claimed 1s:

1. A method for wireless communication, comprising:

recerving, by a user equipment (UE) and from a source

cell with which the UE 1s communicating, one or more
configurations for performing conditional handover to
one or more target cells, wherein the one or more
configurations 1indicate to use a make-before-break
handover;

establishing, by the UE and based on detecting a condition

from the one or more configurations, a connection with

a target cell for performing handover of the UE to the

target cell; and

transmitting, by the UE and based on establishing the

connection with the target cell and based on the one or

more configurations indicating to use the make-before-
break handover, a notification to the source cell,
wherein the notification idicates at least one of:

a search space configuration recerved, by the UE, from
the target cell;

a resource scheduling parameter received, by the UE,
from the target cell, wherein the resource scheduling
parameter indicates downlink resources scheduled
for the UE to receive downlink communications
from the target cell;

one or more beams detected, by the UE, as used by the
target cell n downlink communications received
from the target cell after establishing the connection
with the target cell; or

a request to activate, by the source cell, slot aggregation
in transmitting downlink communications.

2. The method of claim 1, wherein the notification indi-
cates at least one of the search space configuration or the
resource scheduling parameter received from the target cell.

3. The method of claim 1, wherein the notification indi-
cates the one or more beams detected as used by the target
cell in downlink communications received from the target
cell.
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4. The method of claim 1, wherein the notification indi-
cates to request to activate, by the source cell, slot aggre-
gation 1n transmitting downlink communications.

5. The method of claim 1, wherein the notification further
includes a request for the source cell to release resources.

6. The method of claim 5, wherein the notification indi-

cates a time period for the source cell to release the
resources.

7. The method of claim 1, wherein transmitting the
notification to the source cell comprises transmitting the
notification over grant-free resources indicated in the one or
more configurations for performing conditional handover.

8. The method of claim 1, wherein transmitting the
notification to the source cell comprises transmitting the
notification along with other data over a control channel or
a shared channel.

9. A method for wireless communication, comprising:

transmitting, by a source cell to a user equipment (UE)

communicating with the source cell, one or more
configurations for performing conditional handover to
one or more target cells, wherein the one or more
configurations 1ndicate to use a make-before-break
handover; and

receiving, by the source cell and from the UE, a notifi-

cation related to the UE establishing a connection with

the one or more target cells, wherein the notification
indicates at least one of:

a search space configuration recerved, by the UE, from
the one or more target cells;

a resource scheduling parameter received, by the UE,
from the one or more target cells, wherein the
resource scheduling parameter indicates downlink
resources scheduled for the UE to receive downlink
communications from the one or more target cells;

one or more beams detected, by the UE, as used by the
one or more target cells 1n downlink communications
recerved from the one or more target cells after the
UE establishes the connection with the one or more
target cells; or

a request to activate, by the source cell, slot aggregation
in transmitting downlink communications.

10. The method of claim 9, wherein the notification
indicates at least one of the search space configuration or the
resource scheduling parameter, and further comprising
scheduling resources for the UE based on at least one of the
search space configuration or the resource scheduling
parameter related to the one or more target cells.

11. The method of claam 9, wherein the notification
indicates the one or more beams, and further comprising
transmitting downlink communications to the UE based on
the one or more beams or related beams.

12. The method of claim 9, wherein the notification
indicates the request to activate slot aggregation, and further
comprising activating slot aggregation 1n transmitting down-
link communications to the UE.

13. The method of claim 9, wherein the notification
turther 1includes a request to release resources, and further
comprising releasing resources related to the UE based at
least in part on the request.

14. The method of claim 13, wherein the notification
indicates a time period for releasing the resources.

15. The method of claim 9, further comprising indicating,
in the one or more configurations for performing conditional
handover, grant-free resources for the UE, wherein receiving,
the notification comprises recerving the notification over the
grant-free resources.
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16. The method of claim 9, wherein receiving the notifi-
cation comprises recerving the notification along with other
data over a control channel or a shared channel.

17. An apparatus for wireless communication, compris-
ng:

a transceiver;

a memory configured to store mstructions; and

one or more processors communicatively coupled with

the transcerver and the memory, wherein the one or

more processors are configured to:

receive, from a source cell communicating with the
apparatus, one or more configurations for performing
conditional handover to one or more target cells,
wherein the one or more configurations indicate to
use a make-before-break handover;

establish, based on detecting a condition from the one
or more configurations, a connection with a target
cell for performing handover of the apparatus to the
target cell; and

transmit, based on establishing the connection with the
target cell and based on the one or more configura-
tions i1ndicating to use the make-before-break han-
dover, a notification to the source cell, wherein the
notification indicates at least one of:

a search space configuration received from the target
cell;

a resource scheduling parameter received from the
target cell, wherein the resource scheduling
parameter indicates downlink resources scheduled
for the apparatus to receive downlink communi-
cations from the target cell;

one or more beams detected as used by the target cell
in downlink communications received from the
target cell after establishing the connection with
the target cell; or

a request to activate, by the source cell, slot aggre-
gation 1n transmitting downlink communications.

18. The apparatus of claim 17, wherein the notification
indicates at least one of the search space configuration or the
resource scheduling parameter received from the target cell.

19. The apparatus of claim 17, wherein the notification
indicates the one or more beams detected as used by the
target cell 1n downlink communications received from the
target cell.

20. The apparatus of claim 17, wherein the notification
indicates the request to activate, by the source cell, slot
aggregation in transmitting downlink communications.

21. The apparatus of claim 17, wherein the notification

further includes a request for the source cell to release
resources.

22. The apparatus of claim 21, wherein the notification
indicates a time period for the source cell to release the
resources.

23. The apparatus of claam 17, wherein the one or more
processors are configured to transmit the notification to the
source cell over grant-free resources indicated in the one or
more configurations for performing conditional handover.

24. The apparatus of claim 17, wherein the one or more
processors are configured to transmit the notification to the
source cell along with other data over a control channel or
a shared channel.

25. An apparatus for wireless communication, compris-
ng:

a transceiver;

a memory configured to store istructions; and
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26. The apparatus of claim 25, wherein the notification
indicates at least one of the search space configuration or the
resource scheduling parameter, and wherein the one or more
processors are configured to schedule resources for the UE

23

one or more processors communicatively coupled with
the transceirver and the memory, wherein the one or
more processors are configured to:
transmit, to a user equipment (UE) communicating

cells after the UE establishes the connection with
the one or more target cells; or

a request to activate, by the source cell, slot aggre-
gation 1n transmitting downlink communications.

based on at least one of the search space configuration or the

with a source cell provided by the apparatus, one or > ;
more configurations for performing conditional han resource scheduling parameter related to the one or more
_ ) target cells.

dover to one or MOTe _tarf%et cells, wheren the one or 277. The apparatus of claim 25, wherein the notification

more configurations indicate to use a make-before-  jpdicates the one or more beams detected as used by the one

break handover; and |, Ormore target cells, and wherein the one or more processors

receive, from the UE, a notification related to the UE are configured to transmit downlink communications to the

establishing a connection with the one or more target UE based on the one or more beams or related beams.

cells, wherein the notification indicates at least one 28. The apparatus of claim 25, wherein the notification

of: indicates the request to activate slot aggregation, and

a search space configuration received, by the UE, . wherein the one or more processors are configured to
from the one or more target cells; activate slot aggregation 1n transmitting downlink commu-

a resource scheduling parameter received, by the UE, nications to the UE. | | o
from the one or more target cells, wherein the 29. The apparatus of claim 25, wherein the notification
resource scheduling parameter indicates downlink further includes a request to release resources, and wherein
resources scheduled for the UE to receive down- 20 the one or more protessors ate conﬁgurgd to release
link communications from the one or more target resources related to the UE based at least in part on the
cells: request. | |

one or more beams detected, by the UE, as used by 30. The apparatus of claim 25, wherein the one or more
the one or more target ceﬁs . dowﬁlijnk COMMU- processors are configured to indicate, in the one or more
nications received from the one or more target s configurations for performing conditional handover, grant-

free resources for the UE, wherein the one or more proces-
sors are configured to receive the notification over the
grant-free resources.
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